Effect of p75NTR on the regulation of naturally occurring cell death and retinal ganglion cell number in the mouse eye.
Neurotrophins induce neural cell survival and differentiation during retinal development and regeneration through the high-affinity tyrosine kinase (Trk) receptors. On the other hand, nerve growth factor (NGF) binding to the low-affinity neurotrophin receptor p75 (p75(NTR)) might induce programmed cell death (PCD) in the early phase of retinal development. In the present study, we examined the retinal cell types that experience p75(NTR)-induced PCD and identify them to be postmitotic retinal ganglion cells (RGCs). However, retinal morphology, RGC number, and BrdU-positive cell number in p75(NTR) knockout (KO) mouse were normal after embryonic day 15 (E15). In chick retina, migratory RGCs express p75(NTR), whereas layered RGCs express the high-affinity NGF receptor TrkA, which may switch the pro-apoptotic signaling of p75(NTR) into a neurotrophic one. In contrast to the chick model, migratory RGCs express TrkA, while stratified RGCs express p75(NTR) in mouse retina. However, RGC number in TrkA KO mouse was also normal at birth. We next examined the expression of transforming growth factor beta (TGFbeta) receptor, which modulates chick RGC number in combination with p75(NTR), but was absent in mouse RGCs. p75(NTR) and TrkA seem to be involved in the regulation of mouse RGC number in the early phase of retinal development, but the number may be later adjusted by other molecules. These results suggest the different mechanism of RGC number control between mouse and chick retina.